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 INTRODUCTION  
Beginning on May 12, 2009, a road safety audit was initiated for a seven-mile section of County 
Road W-55 in Washington County, Iowa. Using crash data from 2001 to 2007, the Iowa 
Department of Transportation (Iowa DOT) has identified this roadway as being in the top 5% of 
Iowa secondary rural roads with the highest density of serious (fatal and major injury) crashes 
for single-vehicle run-off-road incidents. Considering this, the Washington County engineer 
requested that a road safety audit be conducted to identify areas with safety concerns and to 
recommend low-cost mitigation to address those concerns. This report includes a compilation of 
crash data on this roadway section. 
The Iowa DOT reported the average annual daily traffic on this roadway section to be 1,290 
vehicles per day (VPD) in 2006. The number of truck and trailer combinations counted on this 
section in 2006 varied from 14 near the southerly terminus to 53 toward the northerly end per 
day, Washington County Engineer David Patterson advised that bicycle riders also use W-55 
often. The most recent major improvement on this section of W-55 was a 22 foot wide by 6 inch 
thick portland cement concrete (PCC) pavement overlay constructed in 1977 over an existing 
asphaltic concrete and rolled stone base roadway. Shoulders vary from 6 to 8 feet in width and 
are granular surfaced.  
Audit Team 
Audits were conducted concurrently for Washington County Road W-55 and Louisa County 
Road X-37, and some staff from each county participated in both audits. The following 
professionals comprised the audit team for W-55 in Washington County: 
• David Patterson Washington County Engineer 
• Jake Hotchkiss  Assistant to Washington County Engineer 
• Richard Young Washington County Ambulance Director 
• Sgt. Jared Schneider Washington County Deputy 
• Sgt. Troy Bailey Iowa State Patrol 
• Larry Roehl  Louisa County Engineer 
• Jerry Roche   Federal Highway Administration, Iowa Division 
• Kevin Korth  Federal Highway Administration, Iowa Division 
• Randy Hunefeld Governor’s Traffic Safety Bureau 
• LeRoy Bergmann Secondary Roads Engineer, Iowa DOT 
• Bryan Bradley  Iowa DOT, Office of Traffic and Safety  
• Bob Sperry  Safety Liaison, Institute for Transportation (InTrans) 
• Tom McDonald Safety Circuit Rider, Institute for Transportation (InTrans) 
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 INITIAL MEETING 
The initial meeting for the Washington County audit was conducted on the morning of May 12, 
2009, in the Washington County Sheriff’s Office.  
Following introductions, Tom McDonald explained the scope, purpose, and goals of road safety 
audits briefly and why this road section was selected for this review. Copies of the most recent 
crash data from the years 2004 to 2008, including a crash map for the subject road segment and 
summaries of important crash features, were distributed to each participant. This final report 
includes seven years of data from the years 2002 to 2008.  
For the most recent five years of data, a total of four serious crashes were recorded on W-55: two 
fatal and two with major injuries. According to Deputy Schneider, drivers in all these serious 
crashes were local residents, and both fatal crashes occurred at night in the southbound direction 
and were alcohol related. A total of 48 crashes were included in the summaries, most of which 
were single-vehicle incidents. Many crashes occurred during morning and evening commuting 
times. Adverse weather and road conditions apparently contributed to crash numbers on this 
section, although W-55 is a high priority in the county for winter maintenance. In addition, many 
crashes occurred during nighttime hours. Driver control issues were listed as contributing factors 
for many crashes, although almost all drivers were judged to be apparently normal at the time of 
the incidents. Driver ages were well distributed, with no age group indicating a high involvement 
in crashes. It appeared that the percentage of animal crashes was somewhat lower than what 
might be expected for a rural road in Iowa. A complete discussion of crash history is included 
later in the report.   
FIELD REVIEWS 
Daylight Review 
A daylight review of Washington County W-55 was completed in the early afternoon of May 12. 
The route was driven from north to south, beginning at the southerly corporate limits of the city 
of Washington. 
The PCC pavement overlay is in excellent condition with no evidence of patching or needed 
repairs. The granular surfaced shoulders are in good condition with some pavement edge drop-
off observed, particularly along the low side of horizontal curves but also in some tangent 
alignment areas. Routine maintenance of the shoulders is difficult in many areas due to the 
curvilinear alignment of the roadway. The painted pavement markings appeared in good to 
adequate condition during daylight hours. The centerline markings were re-painted about two 
years ago and the edge lines one year ago. There are many no-passing areas along the section. 
Some foreslope flattening has been accomplished by Washington County from 320th Street 
northerly in the past four to five years.  
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 About 80 larger-sized (24 inch by 30 inch) chevrons have been installed along all horizontal 
curves on the route. These devices appear in excellent condition, both in visibility and spacing. 
According to County Engineer Patterson, these devices have been in place for many years, 
although some have been replaced due to damages. Double-arrow warning signs are in place at T 
intersections, but no Deer Crossing signs were observed. All signing along this route appears in 
good to excellent condition. 
Two bridges approximately 300 feet long exist on the route. One structure appears relatively new 
and has current design approach guardrail in place. The other structure is somewhat older with 
older design guardrail terminals, one of which was damaged. 
Images taken during the daylight review are included in Appendix C. 
Nighttime Review 
A nighttime review of Washington County W-55 was conducted during the evening of May 12. 
Pavement conditions were wet from recent rain during the review. 
Pavement markings did not exhibit good visibility in some areas, possibly due to snow plow 
damage during winter maintenance activities. 
Chevrons in horizontal curves were highly visible. Signs and other traffic control devices also 
exhibited excellent conspicuity at night. 
Images taken during the nighttime reviews are included in Appendix C. 
WRAP-UP MEETING 
A wrap-up meeting for both Washington and Louisa Counties was conducted on the morning of 
May 13 in the Washington County Sheriff’s Office. Participating in this meeting were David 
Patterson, Larry Roehl, Jared Schneider, Troy Bailey, Jerry Roche, Kevin Korth, Randy 
Hunefeld, LeRoy Bergmann, Bryan Bradley, Bob Sperry, and Tom McDonald.  
Tom McDonald and other team members briefly reviewed notes and observations from the 
daylight and nighttime reviews of these routes. Some possible mitigation steps were discussed 
and these will be included below in this final report.  
Sgt. Bailey and Sgt. Schneider indicated that increased law enforcement presence could be 
established to improve driver performance. Use of LIDAR detection equipment can make these 
efforts more efficient and effective. 
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 It was suggested that Washington County consider additional foreslope flattening, especially in 
areas where run-off-road incidents are frequent and right-of-way width is sufficient. In addition, 
flattening of side slopes at entrances and intersections can be very effective in these areas. 
More advisory speed signs with existing warning signs at curves should be considered, as should 
milled-in, all-weather pavement markings. 
Iowa Traffic Safety Data Service (ITSDS) staff at InTrans provided crash data from 2002 
through 2003 to supplement the data distributed during the audits, and this added data will be 
discussed later in this report. 
Iowa DOT District 5 Office staff later conducted and provided traffic speed and volume studies 
for the reviewed section. 
CRASH DATA 
Seven years of crash data, for the years 2002–2008, were reviewed for the audited section of W-
55. Copies of a crash location map that indicates severity and crash summary tables are included 
in Appendix A.  
A total of 64 crashes were recorded during the review period; 26 (41%) were listed as animal 
collisions. Other major causes of these crashes were ran-off-road (11) and swerving/evasive 
action (9). Very few intersection-related crashes were noted. The number of crashes per year was 
quite consistent over the seven-year period. Non-collision crashes were recorded for 54 of the 64 
total crashes (84%), which indicates a high percentage of single-vehicle occurrences.  
Hour of day for crashes displayed some consistency, but early morning and late afternoon crash 
numbers were higher, indicating occurrence during possible commuting times. However, day of 
week crash distribution did indicate significant numbers on the weekends.  
Both fatal crashes and one of three major injury crashes occurred during nighttime hours, all 
during the work week. Month of crash occurrence showed that many crashes occurred during the 
months of November through March, 39 of 64 (61%), indicating possible adverse weather and/or 
road condition contribution.  
Although 27 of 64 crashes were recorded during daylight conditions, 25 (39%) occurred during 
nighttime hours. Weather conditions were reported as clear, partly cloudy, or cloudy for 47 of 64 
crashes (73%), but 9 of 64 occurred during snow or sleet/freezing rain. Road surface conditions 
were reported as dry for 41 crashes (64%) and as icy, snowy, or slushy for 15 crashes (23%).  
Driver condition was assessed to be apparently normal for 61 of 72 drivers involved in these 
crashes (85%); “under the influence” was recorded for only 3 drivers. Improper action on the 
part of drivers, such as too fast for conditions, lost control, or swerved to avoid, was listed for a 
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 high number of crashes. No improper action was recorded for only 22 of 72 involved drivers 
(31%). 
Driver age indicated a somewhat uniform distribution, although the data shows that the16–18 
age group made up 14 of 72 drivers (19%). The two age groups displaying the highest 
involvement in crashes were 40–44 and 45–49, totaling 24%. Over-65 age groups were only 
involved as 11% of the drivers in these crashes. 
SPEED DATA 
Traffic data were sampled on June 2–3, 2009, by Iowa DOT District 5 Traffic Technician Frank 
Redeker on County Road W-55 at locations on either side of the W-47 (Coppock Road) 
intersection. The data were collected between 10:00 a.m. on June 2 and concluded on June 3 at 
10:00 a.m. using three NuMetrics Traffic Analyzer plates. 
For westbound traffic east of the W-47 intersection, average speed was measured at 55 mph, 
with approximately 24% exceeding the posted speed limit of 55 mph. The 85th percentile speed 
was calculated at about 64 mph. Traffic volume over this 24 hour period was 898, with 94% 
classified as passenger cars. The remaining 6% were pickups, vans, buses, and trucks. The peak-
hour volume was 78 vehicles from 7:00 a.m. to 8:00 a.m., and the low-hour volume was 1 
vehicle from midnight to 1:00 a.m. 
For westbound traffic west of the W-47 intersection, average speed was measured at 54 mph, 
with about 18% exceeding the posted speed limit of 55 mph. The 85th percentile speed was 
calculated at almost 62 mph. Traffic volume over this 24 hour period was 1,197 total vehicles, of 
which 95% were passenger cars. The remaining 5% were pickups, vans, buses, and trucks. Peak-
hour volume was 104 vehicles at 7:00 a.m. to 8:00 a.m., and the low-hour volume was 3 vehicles 
from midnight to 1:00 a.m. 
For eastbound traffic west of the W-47 intersection, average speed was measured at 54 mph, 
with about 9% exceeding the posted speed limit. The 85th percentile speed was calculated at 
59.83 mph. Traffic volume over the 24 hour period was 1,190, of which 97% were passenger 
cars; the remaining 3% were pickups, vans, busses, and trucks. Peak hourly volume was 133 
vehicles from 5:00 p.m. to 6:00 p.m., and the low-hour volume was 2 vehicles between 3:00 a.m. 
and 4:00 a.m.  
Weather conditions during this sampling exhibited temperatures varying from 54°F to 82°F with 
a dry pavement surface. 
SUGGESTIONS AND RECOMMENDATIONS 
Considering the observations made during field reviews, examination of available data, and 
comments from audit team members, the following suggestions are offered for consideration as 
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mitigation strategies for improving traffic safety on the reviewed section of county road W-55. 
The options are not listed in a priority order. 
1. To improve nighttime visibility along this route, consider use of milled-in, all-weather 
pavement markings. Another possible enhancement option would be to revise the current 
replacement schedule for pavement markings to one or two years. A cost comparison 
between these options might be worthwhile. 
2. Install 2–3 foot wide paved shoulders with narrow rumble strips along the frequent run-
off-road locations and in areas where pavement edge drop-off occurs frequently. 
Placement of edge line paint over the rumble strips would provide even more effective 
results (rumble stripes). Three relatively short sections would address approximately half 
of the non-animal crash locations.  
3. Consider additional foreslope and side slope flattening in frequent run-off-road locations 
to reduce the severity of possible future crashes. 
4. Study additional mowing and vegetation removal in the right-of-way to improve 
visibility of deer. 
5. In consultation with the Department of Natural Resources, study installation of Deer 
Crossing signs at frequent animal crash locations. If a concentration of animal-related 
crashes has occurred near a bridge, installation of high fencing to direct deer to an under-
road crossing might be an effective mitigation. 
6. Advance warning for higher degree horizontal curves and combination horizontal-
vertical curves might be improved with double signing, larger sizes, advisory speed 
plates, and fluorescent micro-prismatic sheeting.  
7. Ascertain that street name signs are visible and compliant with 2009 Manual on Uniform 
Traffic Control Devices recommendations for letter size, color, and placement.  
8. Considering the traffic speed measured during the data sampling, discuss increased 
surveillance and patrol activities with the Iowa State Patrol and Washington County 
Sheriff’s Office. Aerial enforcement and/or LIDAR equipment could both be used 
effectively on this route, as the existing shoulders are of a sufficient width to permit 
stopping vehicles along the roadway. 
 
 APPENDIX A. CRASH DATA, 2002–2008 
 
Figure A.1. All crashes from 2002 to 2008 
A-1 
 The following disclaimer applies to Tables A.1. through A.13: The information contained in this 
report was derived from the April 2, 2009, Iowa Department of Transportation crash database. 
The 2008 data are considered unedited, incomplete, and preliminary. If errors or odd cases are 
found, please communicate the case number or send a printed crash report to Michael Pawlovich, 
Office of Traffic and Safety, (Michael.Pawlovich@dot.iowa.gov, 515.239.1428). Since the 
database is actively being reviewed and updated, some of the fatality totals may differ from the 
Fatality Analysis Reporting System (FARS). If fatal crash/fatality errors or odd cases are found, 
please contact Scott Falb, Office of Driver Services, (Scott.Falb@dot.iowa.gov, 515.237.3154). 
Table A.1. Crashes by major cause 
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2002 5           1   1     1         8 
2003 5                   1 2         8 
2004 3 1 1     1   1 1               8 
2005 3         1     2   2 1       1 10 
2006 3               3 1 1         1 9 
2007 4     1   1     1   1 1   1 1 1 12 
2008 3       1 1     1   1   1     1 9 
Total 26 1 1 1 1 4 1 1 9 1 6 5 1 1 1 4 64 
 
 
Table A.2. Crashes by manner of collision 
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2002 8           8 
2003 8           8 
2004 4   2 1   1 8 
2005 10           10 
2006 9           9 
2007 9   1 2     12 
2008 6 1 1   1   9 
Total 54 1 4 3 1 1 64 
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 Table A.3. Total crashes by hour of day 
Year 
Hour of Day 
Total 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Unkn 
2002         1 1   1                   3   1       1   8 
2003             2             1       1 1 2     1     8 
2004 1           1   2     1     1 2                   8 
2005 1           1 1 2               2   1 1         1 10 
2006       1       1     1   1   1 1   1       1 1     9 
2007         1 1 2   1     1   1 1   1 1 2             12 
2008       1     1 1   1 1   1             1 1 1       9 
Total 2 0 0 2 2 2 7 4 5 1 2 2 2 2 3 3 3 6 4 5 1 2 2 1 1 64 
 
 
Table A.4. Total crashes by day of week 
Year 
Day of Week 
Total Sun. Mon. Tues. Wed. Thurs. Fri. Sat. 
2002   1 1 2 3   1 8 
2003 1 2 1   1 1 2 8 
2004 2 3     1   2 8 
2005 2 2 2   3 1   10 
2006   1 2 1 2 2 1 9 
2007 2   2 1 3 3 1 12 
2008 2 1 1 1 2   2 9 
Total 9 10 9 5 15 7 9 64 
 
 
Table A.5. Total crashes by month 
Year 
Month 
Total Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec. 
2002   1     1 1       3 2   8 
2003 2 1 1   1   1     1   1 8 
2004 1   3   1 1       1 1   8 
2005 4 1     2 1       1   1 10 
2006 2 1       1       2 1 2 9 
2007   2   2       1 1 1 1 4 12 
2008     2 1 1           3 2 9 
Total 9 6 6 3 6 4 1 1 1 9 8 10 64 
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 Table A.6. Crashes by hour of day and crash severity 
Crash Severity 
Hour of Day 
Total0 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Unkn 
Fatal 1                                       1     2 
Major Inj     1                       1     1           3 
Minor Inj 1 1     1   1   1 1   1 1 2   1   1       1   13 
Poss/Unk     1   1   2   1   1   1     1 2             10 
PDO   1   2 5 4 2 1   1 1 1 1 1 2 4 2 3 1 2 1   1 36 
Total 2 2 2 2 7 4 5 1 2 2 2 2 3 3 3 6 4 5 1 2 2 1 1 64 
 
 
Table A.7. Crashes by day of week and crash severity 
Crash 
Severity 
Day of Week 
Total Sun. Mon. Tues. Wed. Thurs. Fri. Sat. 
Fatal   1     1     2 
Major Inj       1 1 1   3 
Minor Inj 2 2 2 2 1   4 13 
Poss/Unk 1 2     4 2 1 10 
PDO 6 5 7 2 8 4 4 36 
Total 9 10 9 5 15 7 9 64 
 
 
Table A.8. Crashes by light conditions 
Year 
Light Conditions 
Total Daylight Dusk Dawn 
Dark - Roadway 
not Lighted 
Unknown/Not 
Reported 
2002   1 1 6   8 
2003 1   1 4 2 8 
2004 7     1   12 
2005 5 1 1 2 1 10 
2006 4   1 4   9 
2007 5 2   5   14 
2008 5   1 3   11 
Total 27 4 5 25 3 72 
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 Table A.9. Crashes by weather conditions 
Year 
Weather Conditions 
Total Clear 
Partly 
Cloudy Cloudy 
Fog/ 
smoke Mist Rain 
Sleet/ hail/ 
freezing rain Snow 
Other/Not 
Reported 
2002 6   1     1       8 
2003 3   2   1       2 8 
2004 2 5           1   8 
2005 6   3           1 10 
2006 5   2         1 1 9 
2007 6 1   1   1 2 1   12 
2008 4 1         3 1   9 
Total 32 7 8 1 1 2 5 4 4 64 
 
 
Table A.10. Crashes by driver condition 
Year 
Driver Condition 
Total A
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2002 6 1 1     8 
2003 4     1 3 8 
2004 11   1     12 
2005 8     1 1 10 
2006 7 1 1     9 
2007 14         14 
2008 11         11 
Total 61 2 3 2 4 72 
 
 
Table A.11. Crashes by road surface conditions 
Year 
Road Surface Conditions 
Total Dry Wet Ice Snow Slush Unknown/Not Reported 
2002 7 1         8 
2003 4   1 1   2 8 
2004 6 1 1       8 
2005 6   3     1 10 
2006 8     1     9 
2007 6 2 2 2     12 
2008 4 1 2 1 1   9 
Total 41 5 9 5 1 3 64 
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Table A.12. Crashes by driver contributing circumstances 
Year 
Driver Contributing Circumstances 
Total
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2002   1       1         1     2 3 8 
2003           2               2 4 8 
2004 1   2   1   1 1         1 4 1 12 
2005     1     5               2 2 10 
2006           1   1 2         3 2 9 
2007     1     3       1   1 1 5 2 14 
2008     1 1   2   2           4 1 11 
Total 1 1 5 1 1 14 1 4 2 1 1 1 2 22 15 72 
 
 
Table A.13. Crashes by driver age 
Year 
Driver Age 
Total16 17 18 20 
21-
24 
25-
29 
30-
34 
35-
39 
40-
44 
45-
49 
50-
54 
55-
59 
60-
64 
65-
69 
70-
74 
80-
84 
85-
89 
2002 1 1 1       1 1 2         1       8 
2003   1     1 1     1 2   1     1     8 
2004   2 1 1 2   1   2 1   1         1 12 
2005 2 1     1       2   2 1 1         10 
2006 2         1 1   2     2 1         9 
2007     1     1 1 1 1 3     2 1 1 1 1 14 
2008 1     1 2 1 2 1   1   1   1       11 
Total 6 5 3 2 6 4 6 3 10 7 2 6 4 3 2 1 2 72 
 
 
 APPENDIX B. SPEED STUDY RESULTS 
 
Figure B.1. Placement of NuMetrics Traffic Analyzer plates 
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Figure C.1. Intersection with Washington County Road W-47 (Coppock Road) 
C
-1 
  
Figure C.2. Bridge with current design beam guardrail 
C
-2 
  
Figure C.3. Horizontal curve with entrance to rural cemetery 
C
-3 
  
Figure C.4. Existing signing and pavement markings 
C
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 C
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Figure C.5. Nighttime view of signing and pavement markings 
